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ABSTRACT: 

PROBLEM TO BE SOLVED: To solve a problem against raising throughput caused 
by that an operator cannot grasp a necessary time for pre-rinse and cleaning, 
as the operator controls a length of the cleaning time after plating judging 
from a copper color of the plated surface and does not control any more. 

SOLUTION: An electrolytic plating equipment 10 takes a color picture of the 
plated surface of a semiconductor wafer W during cleaning with a CCD camera 27, 
when the semiconductor wafer W is washed using a washing nozzle 19 after 
electrolytic plating in an electrolytic plating process, and controls a solid 
support 18 and a cleaning mechanism 19 independently based on color- picture 
signals from the CCD camera 27. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely, 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A process characterized by comprising the following of holding a processed object via 
a supporter and performing plating treatment to the above-mentioned processed object within 
a washing bath, A plating treatment method of having a process which pulls up and rotates a 
processed object after pfatlng treatment from a washing bath via the above-mentioned 
supporter, and the process of washing a plated surface of a processed object which rotates via 
the above-mentioned supporter using a soaping-machine style. 

A process of detecting a state of a plated surface of the above-mentioned processed object 
under washing using a detection means. 

A process of controlling the above-mentioned supporter and a soaping-machine style at least 
based on a detecting signal of this detection means, respectively. 

[Claim 2]A washing bath which accommodates a plating solution for performing plating 
treatment to a processed object. 

Movement holding the above-mentioned processed object, and a pivotable supporter. 

A soaping-machine style which washes that plated surface while rotating a processed object 

after plating treatment via this supporter. 

It is the plating device provided with the above, a detection means to detect a state of a plated 
surface when washing the above-mentioned processed object at above-mentioned soaping- 
machine guard is formed, and the above-mentioned supporter and a soaping-machine style 
are controlled at least based on a detecting signal of this detection means, respectively. 

[Claim 3]The plating device according to claim 2 forming a color image imaging means or a 
photoelectric switch as the above-mentioned detection means. 

[Claim 4]A process of passing a rise-and-faif rolling mechanism and making holding and 
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rotating a processed object characterized by comprising the following after plating, using an 
edge removal mechanism, and removing and washing a copper layer of the outer periphery 
part, A cleaning method which has the process of passing the above-mentioned solid of 
revolution, holding and rotating the above-mentioned processed object, and washing the 
plated surface using a soaping-machine style. 

A process of using a detection means and detecting a state of the above-mentioned copper 
layer during removal of a copper layer of the above-mentioned processed object, and washing. 
A process of controlling the above-mentioned solid of revolution and a soaping-machine style 
at least based on a detecting signal of this detection means, respectively. 

[Claim 5]A process of passing a rise-and-fall roiling mechanism and making holding and 
rotating a processed object characterized by comprising the following after plating, using an 
edge removal mechanism, and removing and washing a copper layer of the outer periphery 
part;, A cleaning method which has the process of passing the above-mentioned solid of 
revolution, holding and rotating the above-mentioned processed object, and washing the 
plated surface using a soaping-machine style. 

A process of detecting a state of a plated surface of the above-mentioned processed object 
under washing using a detection means. 

A process of controlling the above-mentioned supporter and a soaping-machine style at least 
based on a detecting signal of this detection means, respectively. 

[Claim 6] Have the following and a detection means to detect a state of a copper layer when 
processing the above-mentioned processed object by the above-mentioned edge removal 
mechanism is formed, A washing station which washes a processed object controlling the 
above-mentioned supporter and a soaping-machine style at least based on a detecting signal 
of this detection means, respectively, and by which plating treatment was carried out using a 
plating device. 

A rise-and-fali rolling mechanism which holds the above-mentioned processed object, and is 
gone up and down and rotated. 

An edge removal mechanism which a copper layer of that outer periphery part is removed, 
rotating the above-mentioned processed object via this rise-and-fali rolling mechanism, and is 
washed. 

A solid of revolution which holds the above-mentioned processed object received via the 
above-mentioned rise-and-fali rolling mechanism, and is rotated. 

A soaping-machine style which washes a semiconductor wafer which rotates via this solid of 
revolution. 
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[Claim 7]Have the following and a detection means to detect a state of a plated surface when 
washing the above-mentioned processed object at above-mentioned soaping-machine guard 
is formed, A washing station which washes a processed object controlling the above- 
mentioned solid ol revolution and a soaping-machine styie at least based on a detecting signal 
of this detection means, respectively, and by which plating treatment was carried out using a 
plating device. 

A rise-and-fall rolling mechanism which holds the above-mentioned processed object, and is 
gone up and down and rotated. 

An edge removal mechanism which a copper layer of that outer periphery part is removed, 
rotating the above-mentioned processed object via this rise-and-fall rolling mechanism, and is 
washed. 

A solid of revolution which holds the above-mentioned processed object received via the 
above-mentioned rise-and-fall roiling mechanism, and is rotated. 

A soaping-machine style which washes a semiconductor wafer which rotates via this solid of 
revolution. 

[Claim 8]The washing station according to claim 6 forming a photoelectric switch as the above- 
mentioned defection means. 

[Claim 9]The washing station according to claim 7 forming a color image imaging means or a 
photoelectric switch as the above-mentioned detection means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the invention]This invention relates to the plating treatment method, a cleaning 

method, a plating device, and a washing station. 

[0002] 

{Description of the Prior Art] in the semiconductor manufacturing process, various methods for 
film deposition, such as sputtering process and a CVD method, are used. And although 
aluminum etc. are widely used as a wiring materia! from the former, material with lower 
resistivity is called for with the minuteness making of a semiconductor device, and thin-film- 
tzlng. These days, copper as a wiring material replaced with aluminum whose resistivity is still 
lower attracts attention. However, there is a problem in membrane formation of copper by 
sputtering process at the embedding nature to a slot or a hole, and there is a problem that 
etching after membrane formation is difficult in membrane formation of copper by a CVD 
method. Then, a close-up of the membrane formation art by plating is taken. As compared with 
front 2 persons' method, apparatus cost of plating is cheap, and its process cost is also cheap, 
in order that especially electrolytic plating may use copper sulfate and various additive agents 
as a plating solution, a process is stabilized, it manages, and if it is cheap and membrane 
formation speed is also quick, it will obtain, and there are various advantages. Therefore, the 
electrolytic plating method is variously studied as copper membrane formation art. 
[0003]Then, the conventional electrolytic plating device is explained, referring to drawing 6. 
The conventional electrolytic plating device is provided with the supporter 2 holding the 
washing bath 1 and the processed object (for example, semiconductor wafer) W as shown, for 
example in the figure. The plating solution 3 which contains copper sulfate, an additive agent, 
etc. in the electrolytic plating organ bath 1 is accommodated, and the anode 4 of ring shape is 
arranged at the lower part of the washing bath 1 . The phosphorus-containing copper in which 
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the anode 4 uses copper as the main ingredients is used. On the other hand, the placing part 
2A is formed in the lower end of the supporter 2, and semiconductor wafer W is supported by 
this placing part 2A in an outer periphery part. The upper surface of this placing part 2A is 
equipped with a cathode (not shown) over the perimeter, and the seed layer (not shown) of 
semiconductor wafer W laid in the placing part 2A and the flow of this cathode are attained. 
And it is connected to the power supply 5 via the wiring 5A, and current can flow between a 
cathode and the anode 4 and a cathode and the anode 4 can perform coppering to the surface 
of semiconductor wafer W, if voltage is impressed at the time of plating treatment. The inside 
diameter side of a cathode is equipped with the sealing member (not shown) of ring shape, 
and the plating solution 3 enters to the cathode side at the time of electrolytic plating. 
[0004]The electrolytic plating organ bath 1 consists of the inner lift 1A and the outer tub 1B, for 
example, and the side attachment wail has dual structure. In the inner lift 1A, it is divided via 
the barrier membrane 6 at the bottom room (an "anode room" is called hereafter.) 1C and the 
top room (a "cathode room" is called hereafter.) 1D, and the anode 4 is arranged at the anode 
room 1C. The barrier membrane 6 has prevented the penetration into the cathode room 1D of 
the output in the anode room 1C. The feed pipe 7 penetrates the center of the bottom of the 
electrolytic plating organ bath 1 , and this feed pipe 7 is connected with the annular chamber 
1E formed by the inner lift 1A and the outer tub 1B via the circulating piping 8. The tank 8A and 
the pump 8B are arranged at this circulating piping 8, and he circulates the plating solution 3 
between the cathode room 1D and the tank 8A via the pump 88, and is trying to supply the 
plating solution 3 by a upflow to semiconductor wafer W. The circulating piping 9 is connected 
also with the anode room 1C, and the plating solution 3 is circulated between the tank 9A and 
the anode room 1C via the tank 9A and the pump 9B which have been arranged at this 
circulating piping 9. 

[QOQSjNext, operation is explained. The pumps 8B and 9B are driven and the plating solution 3 
in the anode room 1C and the cathode room 1D is circulated between each tank 8A and 9A. if 
semiconductor wafer W is immersed in the cathode room 1D of the electrolytic plating organ 
bath 1 as shown in drawing 6 via the supporter 2 in this state, and predetermined voltage is 
impressed, current will flow between the anode 4 and a cathode via the plating solution 3, and 
coppering will be performed to semiconductor wafer W. Under the present circumstances, in 
the cathode room 1D, since the upflow of the plating solution 3 is formed as an arrow shows, 
coppering is performed, always updating the plating solution 3 in contact with semiconductor 
wafer W. 

[0006]The supporter 2 is pulled up from the electrolytic plating organ bath 2 after the end of 
plating, Spray pure water on the plated surface of semiconductor wafer W from the nozzle of 
the washing station (not shown) allocated around the electrolytic plating organ bath 1 while 
rotating semiconductor wafer W with predetermined revolving speed via the supporter 2, and 
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preliminary washing of the plated surface is carried out, Inactive gas, such as nitrogen gas, is 
succeedingiy sprayed on a plated surface, and a plated surface is dried. The right and wrong 
(merits and demerits of washing time) of preliminary washing carried out visual observation, 
judged the plated surface after an operator drying based on the copper color of a plated 
surface from the conventional experience, and have determined washing time. Semiconductor 
wafer W is conveyed from an electrolytic plating device to the washing station (not shown) of a 
next process after preliminary washing and desiccation, pure water washes the plated surface 
of semiconductor wafer W in a washing station, and the plating solution adhering to a plated 
surface is removed certainly. 

[0007] However, in order that the plated surface (copper plating layer) of semiconductor wafer 
W may oxidize very easily, when oxidation of a plated surface advances from from and 
washing is ended by a washing process immediately after the ability to pull up from the 
electrolytic plating organ bath 1 , the membrane layer of copper oxide is formed in the plated 
surface. Therefore, grinding treatment (CMP) has removed the oxide film layer by the post 
process. 
[0008] 

[Problem(s) to be Solved by the lnvention]However, in the case of the conventional electrolytic 
plating method. By the grade the operator has judged the merits and demerits of the washing 
time after plating treatment to be based on the copper color of a plated surface, since 
management beyond it was omitted, time required for preliminary washing and washing has 
not been grasped, but it had become an obstacle when raising a throughput. 
fOOQSjThls invention was made in order to solve an aforementioned problem, and it grasps a 
cleaning condition in real time by the washing process of processed objects, such as a 
semiconductor wafer, and an object of this invention is to provide the plating treatment method, 
the cleaning method, plating device, and washing station which are contributed to the 
improvement in a throughput. 
[0010] 

[Means for Solving the Prob!em]An electrolytic plating process method of this invention 
according to claim 1 this invention, A process of holding a processed object via a supporter 
and performing plating treatment to the above-mentioned processed object within a washing 
bath, A plating treatment method of having a process which pulls up and rotates a processed 
object after plating treatment from a washing bath via the above-mentioned supporter, and the 
process of washing a plated surface of a processed object which rotates via the above- 
mentioned supporter using a soaping-machine style is characterized by comprising: 
A process of detecting a state of a plated surface of the above-mentioned processed object 
under washing using a detection means. 

A process of controlling the above-mentioned supporter and a soaping-machine style at least 
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based on a detecting signal of this detection means, respectively. 

[001 1 jThe plating device of this invention according to claim 2, A washing bath which 
accommodates a plating solution for performing plating treatment to a processed object, It is 
the plating device provided with movement and a pivotable supporter holding the above- 
mentioned processed object, and a soaping-machine style which washes that plated surface 
while rotating a processed object after plating treatment via this supporter, A detection means 
to detect a state of a plated surface when washing the above-mentioned processed object at 
above-mentioned soaping-machine guard is formed, and the above-mentioned supporter and 
a soaping-machine style are controlled at least based on a detecting signal of this detection 
means, respectively. 

[0012|The plating device of this invention according to claim 3 formed a color image imaging 
means or a photoelectric switch as the above-mentioned detection means in the invention 
according to claim 2. 

[0013]This invention the cleaning method of this invention according to claim 4, A process of 
passing a rise-and-fall rolling mechanism and making holding and rotating a processed object 
after plating, using an edge removal mechanism, and removing and washing a copper layer of 
the outer periphery part, A cleaning method which has the process of passing the above- 
mentioned solid of revolution, holding and rotating the above-mentioned processed object, and 
washing the plated surface using a soaping-machine style is characterized by comprising: 
A process of using a detection means and detecting a state of the above-mentioned copper 
layer during removal of a copper layer of the above-mentioned processed object, and washing. 
A process of controlling the above-mentioned solid of revolution and a soaping-machine style 
at least based on a detecting signal of this detection means, respectively. 

[0014]This invention the cleaning method of this invention according to claim 5, A process of 
passing a rise-and-fall rolling mechanism and making holding and rotating a processed object 
after plating, using an edge removal mechanism, and removing and washing a copper layer of 
the outer periphery part, A cleaning method which has the process of passing the above- 
mentioned solid of revolution, holding and rotating the above-mentioned processed object, and 
washing the plated surface using a soaping-machine style is characterized by comprising: 
A process of detecting a state of a plated surface of the above-mentioned processed object 
under washing using a detection means. 

A process of controlling the above-mentioned supporter and a soaping-machine style at least 
based on a detecting signal of this detection means, respectively. 

[0015]The washing station of this invention according to claim 6, In a washing station which 
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washes a processed object by which plating treatment was carried out using a plating device, 
A rise-and-fall rolling mechanism which holds the above-mentioned processed object, and is 
gone up and down and rotated, and an edge removal mechanism which a copper layer of that 
outer periphery part is removed, rotating the above-mentioned processed object via this rise- 
and-fall rolling mechanism, and is washed, A solid of revolution which holds the above- 
mentioned processed object received via the above-mentioned rise-and-fall rolling mechanism, 
and is rotated, It has a soaping-machine style which washes a semiconductor wafer which 
rotates via this solid of revolution, A detection means to detect a state of a copper layer when 
processing the above-mentioned processed object by the above-mentioned edge removal 
mechanism is formed, and the above-mentioned supporter and a soaping-machine style are 
controlled at least based on a detecting signal of this detection means, respectively, 
[0018]The washing station of this invention according to claim 7, In a washing station which 
washes a processed object by which plating treatment was carried out using a plating device, 
A rise-and-fall rolling mechanism which holds the above-mentioned processed object, and is 
gone up and down and rotated, and an edge removal mechanism which a copper layer of that 
outer periphery part is removed, rotating the above-mentioned processed object via this rise- 
and-fall rolling mechanism, and is washed, A solid of revolution which holds the above- 
mentioned processed object received via the above-mentioned rise-and-fall rolling mechanism, 
and is rotated, It has a soaping-machine style which washes a semiconductor wafer which 
rotates via this solid of revolution, A detection means to detect a state of a plated surface when 
washing the above-mentioned processed object at above-mentioned soaping-machine guard 
is formed, and the above-mentioned solid of revolution and a soaping-machine style are 
controlled at least based on a detecting signal of this detection means, respectively. 
[0017]The washing station of this invention according to claim 8 formed a photoelectric switch 
as the above-mentioned detection means in the invention according to claim 6. 
[0018]The washing station of this invention according to claim 9 formed a color image imaging 
means or a photoelectric switch as the above-mentioned detection means in the invention 
according to claim 7. 
[0019] 

[Embodiment of the InventionjHereafter, this invention is explained based on the embodiment 
shown in drawing 1 - drawing 5. As shown, for example in (a) of drawing 1 , and (b), the 
electrolytic plating device 10 of this embodiment, The electrolytic plating organ bath 12 which 
accommodates the plating solution 11 for performing coppering to the processed object (for 
example, semiconductor wafer) W, The barrier membrane 15 which divides the inside of this 
electrolytic plating organ bath 12 in the bottom room 13 and the top room 14, The anode 16 
arranged in the bottom room 13 divided via this barrier membrane 15, The rise and fail which 
have the cathode 17 which makes this anode 16 and pair, and hold semiconductor wafer W so 
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that the cathode 17 (refer to (b) of drawing_1) and a flow are possible, and the pivotable 
supporter 18, It has the soaping-machine style 19 which washes semiconductor wafer W after 
plating held by this supporter 18, After the supporter's 18 descending under control of the 
control device which is not illustrated, immersing semiconductor wafer W in the plating solution 
11 in the electrolytic plating organ bath 12 and performing coppering, the soaping-machine 
styie 19 has washed the plated surface of semiconductor wafer W with pure water. Below, a 
bottom room explains an anode room and a top room as a cathode room. 
[0020]lt ** and the above-mentioned electrolytic plating organ bath 12 is constituted as double- 
frame construction provided with the inner Sift 12A and the outer tub 12B, for example. The 
feed pipe 20 is penetrated and formed in the bottom of this electrolytic plating organ bath 12. 
The barrier membrane 15 has a hole in the center. The hole of the barrier membrane 15 is 
connected with the upper bed part of the feed pipe 20, the peripheral edge is connected with 
the periphera! wall of the inner lift 12A, and the electrolytic plating organ bath 12 is divided up 
and down as mentioned above via the barrier membrane 15. it is made to have not penetrated 
the impurity which this barrier membrane 15 was formed as a membrane filter which carried 
out extension shaping of the polyvinyiidene fluoride which titanium oxide contained, for 
example, was generated in the anode room 13. The anode 16 is formed with the phosphorus- 
containing copper which uses copper as the main ingredients, and the cathode 17 is formed in 
the shape of a ctenidium with the stainless steel in which for example, platinum plating was 
performed. 

[0021 ]The opening of the upper bed of the above-mentioned feed pipe 20 is carried out in the 
cathode room 14, and the lower end is connected to the end of the circulating piping 21. The 
tank 21 A and the pump 21 B which are driven for this circulating piping 21 are arranged, and 
the other end of the circuiating piping 21 is connected to the bottom of the annular chamber 22 
between the inner lift 12A and the outer tub 12B. Therefore, if the pump 21 B is driven under 
control of a control device, the plating solution 11 in the tank 21 A will be supplied into the 
cathode room 14 via the feed pipe 20, After the most goes up in the cathode room 14 and 
contacts the treated surface of semiconductor wafer W, it overflows from the cathode room 14 
to the annular chamber 22. The overflowing plating solution 1 1 returns into the tank 21 A via 
the circulating piping 21, and it circulates through it repeatedly between the cathode room 14 
and the tank 21 A. The circulating piping 23 is connected aiso to the bottom of the anode room 
13, and the tank 23A and the pump 23B are arranged at this circulating piping 23. Therefore, it 
circulates [ like the case of the cathode room 14 ] through the plating solution 1 1 in the tank 
23A repeatedly between the anode room 13 and the tank 21 A by the drive of the pump 23B. 
(G022jit is formed in tubed [ which the upper bed closed ], and the placing part 18A of 
semiconductor wafer W horizontally installed in the lower end to the inner direction is formed in 
flange shape, and, as for the above-mentioned supporter 18.. the opening 18B for carrying out 
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taking-out ON of the semiconductor wafer VV to the peripheral wall is formed (a) of drawing 1 
So that it may be shown. The vacuum chuck. 25 and the clamping mechanism 28 which 
comprised under control of a control device so that rise and fall were possible are attached to 
this supporter 18, and these mechanisms 25 and 26 receive semiconductor wafer W carried in 
from the opening 18B via the wafer conveyer style (not shown). The placing part 18A of the 
supporter 18 is equipped with the ctenidium-like cathode 17 over the perimeter, as shown in 
(b) of the figure, and it is equipped with the seating member 23 with elasticity inside the 
cathode 1 7. The vacuum chuck 25 carries out vacuum absorption of the center of 
semiconductor wafer W, and holds it. The clamping mechanism 28 is formed in ring shape, 
presses the outer periphery part of semiconductor wafer W, and is fixed. Proper shape, such 
as the shape of a military hat, can be used for the clamping mechanism 26 if needed. 
Therefore, after carrying out vacuum absorption of the semiconductor wafer W carried in from 
the opening 18B of the supporter 18 via the wafer conveyer style by the vacuum chuck 25, the 
vacuum chuck 25 descends and semiconductor wafer W is laid to the placing part 18A. The 
vacuum chuck 25 goes up succeedingly, and the clamping mechanism 26 descends and the 
ouiair periphery part of semiconductor wafer W is pressed to the placing part 18A V Thereby, 
semiconductor wafer VV intercepts the inside of the supporter 18 from the outside by the 
sealing member 23, and the flow of the seed layer (not shown) formed in semiconductor wafer. 
W is electrically attained with the cathode 17. 

[0023]The above-mentioned anode 16 and the cathode 17 are connected to the power supply 
(not shown) via wiring (not shown), as shown in (a) of drawing J , Therefore, semiconductor 
wafer W is immersed in the cathode room 14 of the electrolytic plating organ bath 12 via the 
supporter 18, !f the power supply 17 is impressed, a flow will become free electrically via the 
plating solution 1 1 , coppering is performed to the treated surface of semiconductor wafer W, a 
plated surface is formed in it in the cathode room 14, and a copper ion is eluted from the 
anode 16 at the anode room 13. 

[0024]As shown in (a) of drawing 1, the above-mentioned soaping-machine styie 19 is 
arranged around the electrolytic plating organ bath 12, has two or more washing nozzles 19A, 
injects pure water from each washing nozzle 19A to the plated surface of semiconductor wafer 
W rotated via the supporter 18, and washes out the plating solution 11. The light source 27 
which irradiates the plated surface of semiconductor wafer W with visible light is formed in the 
circumference of the electrolytic plating organ bath 12, and CCD camera 28 which supervises 
the washing condition of semiconductor wafer W is formed in the opposed position of this light 
source 27 as a color image imaging means. Therefore, while the soaping-machine style 19 is 
washing the plated surface of semiconductor wafer VV, the plated surface of semiconductor 
wafer W irradiated from the light source 27 fs picturized as a color picture with CCD camera 
28, and change of the copper color by oxidation of the state of a plated surface, i.e., a plated 
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surface, is supervised. A color picture turns into a picture reflecting the copper color of a plated 
surface, gloss, a refractive index, etc. Since the thickness of the pure water formed in a plated 
surface with the amount of injection flow of pure water or the revolving speed of semiconductor 
wafer W changes and the gloss of a plated surface, a refractive index, etc. change, the amount 
of injection flow of pure water and the revolving speed of semiconductor wafer W are 
controllable by detecting gloss, a refractive index, etc. 

[0025jAs shown in drawing 2, it is connected to the control device 29, and in a control device, 
above-mentioned CCD camera 28 judges the end time of washing, and is carrying out 
optimum control of the washing. That is, CCD camera 28 is changed into the digital signal 
which carries out the A/'D conversion of the color picture in the image input circuit 28A, and 
shows red and the three primary colors of a green and blue light, and outputs each digital 
signal xR, yG, and zB to the control device 29. The control device 29 is provided with the 
following. 

The memory 28A which divides the copper color used as the standard of the plated surface 
after washing into the three primary colors of light, and has been stored as a setting-out color 
(aR+bG+cB) as shown in drawing 2. 

The difference calculation circuit 29B which carries out difference processing of the red and 

the green and blue digital signal xR which were inputted from the image input circuit 28A, yG, 

zB, and the setpoint signal aR of the copper color from the memory 29A, bG and cB. 

The color determination circuit 29C which judges the difference between the copper color of a 

color picture, and the copper color of a setting-out color from the difference of red, green, and 

each blue based on the result of an operation of the difference calculation circuit 29B. 

Here, x of an input digital signal, y, and z show red and green and blue intensity, and a, b, and 

c show the red of a setting-out color, and green and blue intensity. As a cleaning condition, the 

revolving speed of semiconductor wafer W at the time of washing, washing time (hour of use of 

an injection nozzle), the amount of injection flow of pure water, etc. are mentioned, for 

example. 

[0026]Therefore, if the above-mentioned control device 29 has an input of the digital signal 
from CCD camera 28, in the difference calculation circuit 29, carry out data processing of the 
difference of a setting-out coior to a color picture, and the difference between a color picture 
and a setting-out color is judged from the trichromatic difference of light in the color 
determination circuit 29C based on the result of an operation of the difference calculation 
circuit 29A, When the copper color and the setting-out color of a color picture are in 
agreement, control signals, such as a stop signal, can be outputted, rotation of semiconductor 
wafer W and injection of pure water can be stopped, and optimum control of the cleaning 
condition can be carried out by contraing. 

[0027]By the way, oxidation of a plated surface advances from the moment of pulling up 
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semiconductor wafer W after plating treatment from the electrolytic plating organ bath 12. 
Therefore, the thickness of the copper oxide layer of a plated surface is different by the time of 
washing time. For example, thickness of the whole which doubled the copper metal layer M 
and the copper oxide layer O of the piated surface after washing is set to T, and if thickness of 
the copper metal layer M set up beforehand and the copper oxide layer 0 is set to T1 and T2, 
respectively, what is necessary will be just to end washing of a plated surface by the thickness 
T2 of the copper oxide layer O, as shown in drawing 3. However, in the conventional case, in 
visual observation, color judgment of the copper color at thickness T 2:00 of the copper oxide 
layer O is difficult, and long washing time tends to be taken on the safe side. Therefore, the 
thickness of the copper oxide layer O eats into the metallic copper layer II only t1. On the 
other hand, the time of being the thickness T2 which the copper oxide layer 0 planned in this 
embodiment, Or the copper color of the plated surface in the time of thickness (T2-t2) where 
washing time is shorter than this is beforehand set as the memory 29A of the control device 
29, and is judged one by one in real time based on the color picture of this setting-out color 
and CCD camera 28. Therefore, washing can be ended in the state where the thickness of the 
copper oxide layer O is thinner than before and where it was set up beforehand, and the 
throughput of washing can be raised by extension. 

[0028JThe photoelectric switch which replaces with the above-mentioned light source 27 and 
CCD camera 28, and consists of a green light emitting diode and a photo-diode can be used 
for color discrimination. It can be based on the light income of a photo-diode, the copper color 
of a plated surface can be distinguished clearly, using a green light emitting diode as a light 
source of a photoelectric switch, and the same operation effect as CCD camera 28 can be 
expected. 

[0029]Next, the washing station arranged at the post process of a plating process is explained. 

The washing station 50 of this embodiment is provided with the following. 

The rise and fail which deliver semiconductor wafer W between wafer conveyer styles (not 

shown) as S hqw n in and the pivotabie lifter 51 . 

The rotary cup 52 surrounding [ that downward end j this lifter 51 . 

The fixed cup 53 surrounding this rotary cup 52. 

The edge remover 54 of the couple which these upper parts are countered mutually, and it is 
arranged, and is horizontal, and carries out reciprocation moving, and the washing nozzle 
which is not illustrated. 

[OOSOjThe placing part 51 A of the hollow shape which is formed in a byway from 
semiconductor wafer W, and carries out vacuum absorption of the semiconductor wafer W as 
the above-mentioned lifter 51 is shown in (a) of drawing 4, From the center of a rear face of 
this placing part 51 A, have the axis of rotation- 51 B of the hanging hollow shape, and it goes up 
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and down via the drive mechanism which is not illustrated, and rotates. Many distributed holes 
are formed in the mounting surface of the placing part 51 A, the liquid washing supplied via the 
centrum of the axis of rotation 51 B and the placing part 51 A is blown off as an upward arrow 
shows from these distributed holes, and it has been made to carry out chemical washing of the 
undersurface (let a plated surface be the upper surface) of semiconductor wafer W. The 
surface of semiconductor wafer W injects pure water, and has washed the plated surface of 
semiconductor wafer W so that it may be shown by the downward arrow of the figure from two 
or more washing nozzles. 

[0031 ]The cup part 52B of the shape of a cylinder like object with base by which the placing 
part 52A of semiconductor wafer W was formed in the upper bed part as a step as the above- 
mentioned rotary cup 52 was shown in (a) of drawing 4, From the center of the bottom of this 
cup part 528, it has the axis of rotation 52C of the hanging hollow shape, and rotates via the 
drive mechanism which is not illustrated. As shown in (b) of djrawin<g_4, the hotddown member 
520 formed in the pendulum form which fixes semiconductor wafer W vacates hoop direction 
regular intervals for the placing part 52A, and is pivoted in it, If the rotary cup 52 rotates, it wifl 
rotate, as the holddown member 52C shows by the arrow of (b) of the figure by a centrifugal 
force, and semiconductor wafer W is pressed on the placing part 52A, and it is made to have 
fixed In the upper part of the inclined holddown member 52C. The placing part 52A of the cup 
part 52 i is located in a higher rank from the mounting surface of the Sifter 51 located in a 
downward end. 

[0032]The above-mentioned fixed cup 53 is provided with the following. 
Ihe..cyp..paf1 :..53Aof the shape of a cylinder 
carried out the opening as shown in (a) of drawing 4. 

The hollow shaft 53B which hangs from two or more [ around the central hole of this cup part 
53Aj. 

And the upper bed of the cup part 53A reduces the diameter, and is located in the higher rank 
of the rotary cup 52. To the central hole, the axes of rotation 51 B and 52B of the lifter 51 and 
the rotary cup 52 have penetrated at the cup part 53A. 

[0033]The above -mentioned edge remover 54 removes the seed layer which remains in the 
periphery edge of semiconductor wafer W by etching, and as shown in (a) of drawing 4, it is 
formed so that the outer periphery part of semiconductor wafer W may be pinched and the 
inside may present the shape of a circle. The sandwiching part of the edge remover 54 is 
formed as the slot 54A which separates a crevice from the upper and lower sides, and 
sandwiches the periphery of semiconductor wafer W. The suction path 54C for the supply 
route 548 which supplies an etching reagent being formed in the upper and lower sides of the 
slot 54A, and carrying out suction removal of the etching reagent after use to the innermost 
part of the slot 54A is formed. Therefore, If semiconductor wafer W is raised to the height of 
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the edge remover 54 by the lifter 51 as shown in drawing 5, the edge remover 54 on either 
side will move to an inner direction, and will pinch semiconductor wafer W on the lifter 51. 
Semiconductor wafer W rotates via the lifter 51 in this state, and an etching reagent is supplied 
and etching removes the seed layer which is a copper layer of semiconductor wafer VV from 
the supply route 51 of the edge remover 54. Then, as mentioned above, chemical washing of 
the undersurface of semiconductor wafer W is carried out, and pure water washes a plated 
surface. 

[0034]As it ** and is shown in (a) of drawing 4, the light source 55 which irradiates the plated 
surface of semiconductor wafer W with visible light is formed in the open end of the fixed cup 
53, and CCD camera 56 which supervises the washing condition of semiconductor wafer W is 
formed in the opposed position of this light source 55 as a color image imaging means. 
Therefore, while the washing nozzle which does not illustrate the plated surface of 
semiconductor wafer VV is washing, the plated surface of semiconductor wafer W irradiated 
from the light source 55 is picturized as a color picture with CCD camera 56, and change of the 
copper color by oxidation of the state of a plated surface, i.e., a plated surface, is supervised. 
A color picture turns into a picture reflecting the copper color of a plated surface, gloss, a 
refractive index, etc. This CCD camera 56 is connected to the control device which is not 
illustrated. This control device is constituted according to the thing of the electrolytic plating 
device 1 0, Therefore, optimum control of the cleaning condition is carried out by work of CCD 
camera 56 and a control device. As a cleaning condition, the revolving speed of semiconductor 
wafer W at the time of washing, washing time (hour of use of an injection nozzle), the amount 
of injection flow of pure water, etc. are mentioned, for example. The photoelectric switch which 
replaces with the above-mentioned light source 55 and CCD camera 56, and consists of a 
green light emitting diode and a photo-diode can be used for color discrimination, it can be 
based on the light income of a photo-diode, the copper color of a plated surface can be 
distinguished clearly, using a green light emitting diode as a light source of a photoelectric 
switch, and the same operation effect as CCD camera 56 can be expected. 
[0035]The photoelectric switch 57 is formed in the slot 54A upper part of the above-mentioned 
edge remover 54. And as for this photoelectric switch 57, the green light emitting diode and the 
photo-diode are formed in one. With this photoelectric switch 57, change of the copper color of 
the seed layer of semiconductor wafer W under etching is supervised, and optimum control of 
the etching time is carried out. in (a) of drawing 4, and (a) of drawing s, it is a gate valve in 
which 58 opens and closes the housing of the washing station 50, and 59 opens and closes 
the taking-out entrance 58A of housing. 

[0036]Next, operation is explained, if semiconductor wafer W is carried in into the supporter 18 
from the opening 18B of the supporter 18 via the wafer conveyer style which is not illustrated, 
the vacuum chuck 25 will drive, and vacuum absorption of the semiconductor wafer W will be 
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carried out, and a wafer conveyer style will retreat out of the supporter 18. Subsequently, the 
vacuum chuck 25 descends to the placing part 18A, semiconductor wafer W is laid to up to the 
placing part 18A, and the clamping mechanism 26 descends and the outer periphery part of 
semiconductor wafer W is pressed on the placing part 18A, The vacuum chuck 25 goes up in 
the meantime. By this, the sealing member 23 carries out elastic deformation, and intercepts 
the inside of the supporter 18 from the outside, and the seed layer and the cathode 17 of 
semiconductor wafer W contact electrically, and these both W and the flow of 17 of them are 
attained. 

[0037]The pumps 21 B and 23B drive and the tank 21 A and the plating solution 1 1 in 23A are 
supplied into the cathode room 14 and the anode room 13, The plating solution 11 circulates 
between the cathode room 14 and the anode room 13, and each tank 21 A and 23A, and the 
upflow of the plating solution 11 is always formed in the cathode room 14. When the plating 
solution 1 1 circulates, semiconductor wafer W descends via the supporter 18, and it is 
immersed for twisting plating solution 11. Then, coppering is performed to a treated surface, 
rotating semiconductor wafer W via the supporter 18. Rotation of the supporter 18 is stopped 
after the end of plating, and it pulls up from the plating solution 11. 

[0038}Subsequently, after rotating semiconductor wafer W via the supporter 18 and removing 
the plating solution 1 1 beforehand with a centrifugal force, pure water is injected from the 
washing nozzle 19A, and the plating solution of a plated surface is washed out. Under the 
present circumstances, a plated surface is irradiated with visible light from the light source 27, 
and the color image pick-up of the plated surface is carried out with CCD camera 28, The color 
picture Of CCD camera 28 is digital-signal-ized in the image input circuit 28A, and outputs red, 
the green and blue digital signal xR, yG, and zB to the difference calculation circuit 29B of the 
control device 29. In the control device 29, in the difference calculation circuit 29B, difference 
is calculated based on the digital signal xR, yG, zB, the digital signal aR of the setting-out color 
of the memory 29A and bG, and cB, and the result of an operation is outputted to the color 
determination circuit 29C. When it judges that the color determination circuit 29C judged the 
difference of a color between the copper color of a color picture, and a setting-out color based 
on the result of an operation, and its copper color of the color picture corresponded with the 
setting-out color in the color determination circuit 29C, a stop signal is outputted as a control 
signal and washing is suspended. This does not wash in an excess, when the thickness of the 
copper oxide layer O is set to T2, washing can be stopped certainly, optimum control of the 
cleaning condition can be carried out to every semiconductor wafer W, and a throughput can 
be raised. 

[0039}An end of the plating treatment and preliminary washing in the electrolytic plating device 
10 will wash semiconductor wafer W using the washing station 50 by the post process. In the 
washing station 50, if the gate valve 59 opens, the wafer W after plating in the housing 58 will 
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be carried in via the wafer conveyer style which is not illustrated. At this time, the lifter 51 is 
going up to a position in readiness, carried-in semiconductor wafer W is received and a wafer 
conveyer style leaves the inside of housing. 

[004Q]Subsequently, if the edge remover 54 moves to an inner direction and pinches 
semiconductor wafer W on the lifter 51 in the slot 54A as shown in (a) of drawing 5, the lifter 51 
will rotate with predetermined revolving speed. In this and the simultaneous edge remover 54, 
supply an etching reagent from the up-and-down supply route 54B, and etching removal of the 
seed layer of semiconductor wafer W is carried out, and the etching reagents after use are 
attracted and collected via the suction path 54C. Under the present circumstances, if the 
advancing situation of etching of a seed layer is supervised and a seed layer is removed by the 
photoelectric switch 57, the copper color of a seed layer will be lost. A control device will output 
the terminate signal of etching based on this detecting signal, and the photoelectric switch 57 
will stop supply and suction of an etching reagent, if change of this color is detected. Then, 
inject pure water from a washing nozzle and the plated surface of semiconductor wafer W is 
washed, and liquid washing is injected from the lifter 51 and chemical washing of the 
undersuirface of semiconductor wafer W is carried out. After washing of semiconductor wafer 
W, the edge remover 54 retreats and the lifter 51 descends. 

[0041 ]The lifter 51 descends to a downward end, after laying and handing over semiconductor 
wafer W to the placing part 52A of the rotary cup 52 just before a downward end. 
Subsequently, the rotary cup 52 rotates with predetermined revolving speed, and pure water is 
injected from a washing nozzle, the plated surface of semiconductor wafer W is washed, and it 
irradiates with visible light from the light source 55, and the color image pick-up of the plated 
surface is carried out with CCD camera 56. Under the present circumstances, after a control 
device's working based on the color picture signal of CCD camera 56 and carrying out 
difference processing of a setting-out color and the copper color of a color picture, the 
difference in a color is judged in a color determination circuit, and washing is suspended when 
both color is in agreement. The throughput of washing can be raised without this washing in an 
excess. Then, liquid washing is injected from the lifter 51 and chemical washing of the 
undersurface of semiconductor wafer W is carried out. If these washing is completed, the lifter 
51 goes up, and semiconductor wafer W is received, adsorbed and fixed on the placing part 
51 A. And the pure water and liquid washing which the lifter 51 rotated with predetermined 
revolving speed when reached above the fixed cup 53, and adhered to semiconductor wafer W 
with the centrifugal force are removed and dried. Then, the gate valve 59 opens, 
semiconductor wafer W is handed over from the lifter 51 to a wafer conveyer style, and 
washing is ended. 

[0042]ln [ according to / as explained above i this embodiment 1 an electrolytic plating process, 
When washing semiconductor wafer W after electrolytic plating using the washing nozzle 19A 
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of the soaping-machine style 19, Picturizing the state of the plated surface of semiconductor 
wafer W under washing with a color picture using CCD camera 27, and having controlled the 
supporter 18 and the soaping-machine style 19 based on the color picture signal from CCD 
camera 27, respectively A sake, The cleaning condition of a plated surface can be grasped in 
real time during washing of semiconductor wafer W, optimal washing can he performed, 
washing time can be shortened by extension, and it can contribute to the improvement in a 
throughput 

[0043]ln [ according to this embodiment ] the washing process as a post process of an 
electrolytic plating process, Using the photoelectric switch 57, carrying out color discrimination 
of the state of a seed layer during removal of the seed layer of semiconductor wafer W, and 
washing, and having controlled the rotary cup 52 and the soaping-machine style based on the 
result signal of this color discrimination, respectively A sake, The etching state of the seed 
layer of semiconductor wafer W can be grasped in real time, optimal etching can be 
performed, etching time can be shortened by extension, and it can contribute to the 
improvement in a throughput. 

[0044]ln [ according to this embodiment ] the washing process as a post process of an 
electrolytic plating process, Picturizing the state of the plated surface of semiconductor wafer 
W under washing with a color picture using CCD camera 56, and having controlled the rotary 
cup 52 and the soaping-machine style based on the color picture signal from a CCD camera, 
respectively A sake, The cleaning condition of a plated surface can be grasped in real time 
during washing of semiconductor wafer W, optimal washing can be performed, washing time 
can be shortened by extension, and it can contribute to the improvement in a throughput. 
[0045]A!though each above-mentioned embodiment explained the cleaning method and 
washing station of semiconductor wafer W after the electrolytic plating method which performs 
coppering to semiconductor wafer W, an electrolytic plating device, and coppering, this 
invention is applicable also to the case where metal other than copper is plated. Although a 
means to detect the state of the plated surface of the above-mentioned semiconductor wafer 
W in each above-mentioned embodiment explained the CCD camera and the photoelectric 
switch, it is not restricted and it can use [ these ] other detection means suitably. Although the 
semiconductor wafer was mentioned as the example and the above-mentioned embodiment 
explained it as a processed object, this invention is applicable also to the substrate for LCD. 
[0046] 

[Effect of the InventionjAccording to the invention of this invention according to claim 1 to 4, 
while washing processed objects, such as a semiconductor wafer, the cleaning condition of a 
plated surface can be grasped in real time, and optimal washing can be performed, As a result, 
the plating treatment method and plating device which can shorten washing time and can be 
contributed to the improvement in a throughput can be provided. 
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[0047)Accordir!g to claim 5 of this invention, claim 7, and the invention according to claim 10. 
White removing and washing the seed layer for the electrolytic plating of processed objects, 
such as a semiconductor wafer, the removal state of a seed layer can he grasped in real time, 
and optimal removal can be performed, As a result, the cleaning method and washing station 
which can shorten removal and washing time and can be contributed to the improvement in a 
throughput can be provided. 

(0048]Accord»ng to claim 8 of this invention, claim 8, and the invention according to claim 9. 
The cleaning method and washing station which can grasp the cleaning condition of a plated 
surface in real time during washing of processed objects, such as a semiconductor wafer, can 
perform optimal washing, can shorten washing time by extension, and can be contributed to 
the improvement in a throughput can be provided. 



[Translation done.] 
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